INTRODUCTION
The jet flow problem is concerned with the discharge of a fluid from an orifice (in a fixed vessel or container) into an atmosphere at constant pressure. For purposes of theory the convenient idealization assumes that the vessel has two semi-infinite walls and (extending to infinity upstream) each of them consisting of a semi-infinite straight portion and a finite curvilinear portion nearby the orifice (figure 1). We use herein the HelmholtzKirchhoff theory as it is presented in [1] , [2] , [3] , [4] , [5] , [8] . 1 

In the present paper we extend the results obtained in [3] , [4] for symmetric jets, taking also into consideration the case of non-symmetric jets with straight walls.
 consists of an arc of circle having the radius We assume that the wall R and the length and a semi-infinite straight line, stretching to infinity upstream ( R   consists of an arc of circle having the radius We also assume that the wall R and the length  and a semi-infinite straight line, stretching to infinity upstream ( R  edges of the orifice of the jet (i.e. the endpoints of the walls 1  and ) and let
be the length of the jet orifice.
Two free lines 1  and 2  detach from the edges of the orifice (named the detachment points) and extend to infinity downstream. The domain bounded by the walls of the vessel and by the free lines is the flow domain. We neglect the gravity and we consider that the jet emerges because of the difference of the pressures inside and outside the vessel. We consider that the fluid is ideal, incompressible and the fluid flow is plane, steady and irrotational. We denote by the velocity, by φ the potential of the velocity and by the stream function.
(named the complex potential) is holomorphic, and denoting by ) ,
The walls of the vessel and the free lines are stream-lines i.e.
Outside the flow domain the fluid is at rest. From Bernoulli's law we deduce that
LEVI-CIVITA's FUNCTION
From (1) we deduce that the flow domain in the -plane a strip. The detachment points are
is the conformal mapping of the unit half-disk from the  -plane onto the infinite horizontal strip of width in the − plane. h f ) , ( We introduce T. Levi -Civita's function [7] )
is the angle of the velocity with the -axis. From relation (2) we deduce that
From (7) - (9) it follows
From (10) - (12) we deduce that
From (4) and (13) it follows
SYMMETRICAL JETS. THE FUNCTIONAL EQUATION
If the walls of the jet are symmetric with respect to the -axis we have
Denoting by l the length of the arc from  having the endpoints and we deduce from (3) and (14) 
(In the sequel we shall use the notations 
From (9) it follows that the function   ) , ( can be extended to the whole unit disk, according to Schwarz's continuation principle, by means of the relations
On the other hand, because of the symmetry of the domain we have
From (18) and (19) we deduce that
From (17) and (20) it follows:
and separating the real parts we obtain
From (16) and (22) it follows: 
From (7), (15) and (24) it follows
From (23), (25) and (26) we deduce:
THE EXISTENCE OF THE SOLUTION
We shall consider the operator
given by the right hand side of the system of equations
From (28) - (30) we easily check that is continuous with respect to , , and uniformly continuous with respect to . (28) - (30) we have 0 and , 
Taking into account the expression of the kernel of the integral equation (28) it follows that maps the Cartesian product of an arbitrary bounded set of continuous functions with an arbitrary bounded set from F 2 R onto the product of a bounded set of equi-continuous functions with a bounded set from 2 R . Taking into account Arzela's theorem we deduce that is a compact operator.
, the operator is constant and it is given by the right hand side of the following relations
Hence the topological degree of the operator
. From Leray -Schauder [6] fixed point theorem it follows that has at least one fixed point,
THE SEMI -INVERSE METHOD. NUMERICAL RESULTS

Fig. 2 Example
Let us consider the operator
T : whence we deduce the lower and upper bounds for (30) we then calculate  and .
L
Then by means of (14) one may calculate numerically the positions of the points belonging to the free lines. In figure 2 , we give an example of flow domain and calculated free lines. 
NON-SYMMETRICAL JETS WITH RECTILINEAR WALLS
